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THE GEORCE WASHINGTON UNIVERSITY
LOGISTICS RESEARCH PROJECT

A

REPORT ON_LOGISTICS PLANNING FACTORS ’
‘i

g

‘(Under ONR Contract N7onr-419 - Task order 4)
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PREFACE 1
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The George Washington yniversity Logistics Research Project, i

operating under (ontract Number N7onr-41904 to the 0ffice of wNaval ’ﬂ
{
1

Research, presents herein a group of logistics planning factors which

g -

have been complled from sources within the Naval Establishment. v

Some of these factors, such as those referring to POL products, have 4

.
R

been in use for a considerable perfod of time and their accuracy 1is

e
e

reasonably reliable; others have been collected from the best sources

e

avallable, but in general are untested and hence their reliabdility i

T e R

is uncertain,

H
The planning factors contained herein represent only the )

initial efforts of the Logistics Research Project to furnish a com-

~ s g e

plete coverage O0f the logistics resupply problems which are the
primary responsibvility of the Navy. Other factors covering the re-

gquirements of the Navy Air Arm, Navy advanced bases, Marine, Alr

= Qo

Force and Army units operating in the fileld are currently being f
}

assembled and will be released for test and check upon completion.

TSR Y e R
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It 18 the earnest desire of the Logistics Research pProject

to revise and correct these planning factors as necessary in order

b

that they may truly reflect the sctual requirements of the forces
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8float and may be used by logistic planners with reasonable assure
ance that the results will be accurate. This task cannot be fule
filled without the cooperation of the personhel uyusing and testing
these figures for the experlence and background of officers trained
in logistics, strategy and tactics are i{nvaluable as & testing
ground. Therefore, comments and criticisms, either favorable or
unfsvorable, are fnvited.

The Logistics Research Project desires to express 1ts
appreciation to the Naval War College for the asslstahce and coop-
eration which its faculty has rendered fron ;he inception of this

task., 1In particular, the criticisms, comments and encouragement

given the project by Captaln H. E. Eccles and members of his

Logistics Department staff are gratefully acknowledged,

11 May 19051
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THE OEORQGE WASHINGTON UNIVERSITY
LOGISTICS RESEARCH PROJECT

REPORT. ON. 10GISTIOS PLANNING FACTORS

B —— -l

(Under ONR Contract N70nr=-419 =. Task Order 4)

i. Introduction. The purpose of thls report is to make availlable
in a convenlent form a set of planning factors for the deternmination
of requirements of an operation. The set 0f planning factors pre=
sented here 1s incomplete In that it covers only resupply require=
ments for naval vessels and 1s designed primarily for use at theater
or task force levels. It 1s, however, sufficiently complete to 1llus-
trate the methods {nvolved and to test the usefulness of the formeat.
The form and spirit of this work are based on C. B. Tompkins?
paper Numerical Simulation of an Operation., It 18 strongly recommended
that this paper be read thoroughly before any attempt 1s made to
utilize the tables presented here. This report should be regarded as
& supplement to Dr. Tompkins* paper in that it supplies the detalls
and tables necessary to carry out a real probiem.
2. Table of Independent potentials. 1In order to determine the logis-
tics requirements for an operation it 1s necessary to describe quan-
titatively the operation or those parts of 1t upon which the require-
ments depend, This description 1s precisely the function of the
table of potentials given in Appendix II. The first column of this

tadble is & list of organizational units such as dbattleships, cruisers,

f




etc. The remainder of the table consists of ten columns containing
numbers which are additive and such that any particular row describes
the potentiality of the corresponding organizational unit to cone
sume commodities In a day of operations under specified standard
conditions, Each of the columns ls devoted to the consumption of
commodities in a way essentially independent of the way descrided in
other columns; here independence 1implies that the entry im no coiumn

. is predictable with acceptable accuracy from the entries in the

other columns by any formula not taking into account (in consider-

- able detall) the type of organization. (For the presénc tables the

abqve statement is not strictly correct. Because 0f the lack 0f more

i ' acceptable data the general stores column is a multiple of the comple~-

ment column.)

This notion of independence can be made more expliclit by

comparing the potential for consuming rood with the potential for

e e T i
'

wearing out clothing. Each depends directly on the total population
aveilable to eat the food or wear the clothes, and the consumption
0f elither one can be obtained from the other. In this case the

potentials are dependent. AN example of a potentlal independent of

— e, e
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either of the foregoing 1s the potentlal to consume ammunition which
does not depend on the population but on the number and type of
weapons that can be directed against the selected target.

Clearly in the case of dependent potentials either one of
them could be chosen as the independent one. The set of ‘ndependent
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potentials that have been used is listed bVelow:

NO.

v weaeeiee Aame—- e

1

11

v

Vi

VIt

VIII

IX

POTENTIAL

UNIT

consumption of
Black Fuel

Consumption of-
Clean Fuel

Complement

Consumption of men

Consumption of
Spare Parts

Consumption of Large
Equipments . (Deck
Cargo)

consumption of General
S8tores

Consumption o0f Ammo.
Against Surface
Targets

Consumption of Ammo.
Against Subsurface
Targets

Consumption of Ammo.
Ageinst Afir Targets

Average long tons consumed
per d8y under standard
operating conditions,

Same as for 1I.

Number of men. This poten-
tial differs from the others
in that it 1s not a colsunpe-
tion. However, 1t §s & con-
venient description of many
consumptions such as food and
clothing. .

Average number o0f men re-
placed per day under stande-
ard conditions.

Average number of measure-
ment tons consumed per day
under standard conditions.

Average number of square
yards of large equipment con-
sumed per day under stande
ard conditions.,

Average number of measure-
ment tons of general stores
consumed per day under
standard conditions,

Average consumption in long
tons per day under standard
conditions,

Simgilar to VIII

gimilar to VIII !
i

- mor e meageiwier reen
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For convenience the numbers in the table have been ree-
stricted to four digits and for this reason these numbers fre=~
quently differ from the above units by a power of ten., This
difference is adjusted in the conversion factor.

3. The Table of Standard Conditions and List of Conversion Factors.

oo e T NN e L T

In the foregoing description of the potentials the consumption

rates were based oh certain undefine¢ standard conditions. 1If a
commander 18 to make a quantitative comparison of his situation

with the standard one, it 1s necessary tga: the latter be explice
itly stated. It seems possible to do this, but so far as can be
determined it has never been done in &8 completely satisfactory way.
The table in Appendix I i1s a preliminary attempt to state the stand-
ard conditions, It 1s incomplete and should not be regerded as

fixed in format. Considerably more work will have to be done before

it becomes clear what form such a table should take. in ‘spite of

. these defects the table does define the numbers in the table of

independent potentials and can be used as a basls for the estima-
tion of judgment factors.

The 1ist of conversion factors appearing 1n Appendix III
is actually a 118t of planning factors. These factors convert the
activity levels into logistics requirements. The 11st has four
columns. The first column 1s devoted to a list of the commodity
categories. These categories have been chosen on an ardbitrary
basis involving three things: convenience, type of shipping re-
quired, &nd existing planning factors. The second column gives

L




the independent potential upon which the consumption depends. The
third and fourth columns contain the conversion factors and the

units of measure.

4. The Three Factor Scheme -~- A Sample problem. The use of these
tables to compute requirements is quite simple and is based on the
following equation:

Fxpected Consumption = Summary Potential x Conversion
Factor x Judgment Factor.

The sumnary potentials are found from the table of independent

potentials in a way that will be 1llustrated later. The conversion

factor is, of course, taken from the llst of conversion factors 1n

Appendix IIl. The Judgment factor must be based on the estimate

of the situation and the plan of action., This factor reflects
decisions of the commander to exploit his forces' potentlals to a

s greater or lesser degree than normal. For example, tne commander

might decide that since refrigerated ships were 1n short supplyl
the refrigerated portion of normel rations should be reduced DYy
tirty percent. This means simply that the judgment fagtor for
refrigerated provisjions would be 0.50. In generasi, that is, under
standard conditions, the Judgment factor should be unity.

/ To i1llustrate the methods involved a sample problem of
relative simplicity 1s worked out below, The problem is quite un~
realistic and unsophisticated and is designed to illustrats only

b the computation and the use of the tables.

¥ ‘The forces and the judgment factors have deen assigned
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arbitrarily. The following is a list of the forces:

iorganizational | No. of jorganizational ; No. of
.o mie units ynte |_untts

BBe&1
BBSS

|

i DD421 3
f BB57

!

i

i

H

DDE92 6
DD425 20
DD710
DM23
DMS19
AM136

CB1

CA32
CAL34
CL(AA)B3 ;

LI I N R )

N WO,

L W

The BBts and the DD's (except all DD425) are to remain

i in operation for @0 days; while the CBts, CA's, and the CL(AA)'s

N wWill operate for 75 days; and the remaining vessels for 90 days.
The Judgment factors are:

for Black Fuels, Clean Fuels, & their derivatives
1.00 for Personnel Replacement

1.20 for Spare Parts

for General Stores & Clothing & Small Stores

1.60 for all Ammunition

0.80 for Shipst Stores

1.00 for Dry Provisions

0.75 for Refrigerated Provisions
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It should be noted that all of the judgment factors are unity

¥ except for Soare parts, Ammunition, Ships Stores and Refrigerated
pProvisions.

: The summary potentials are obtained in Work Sheet

: using the Table of Independent potentials in Appendix I.

4.1 Description of Work Sheet 1. The first column -- organiza-

tional numbder ~- lists the number of the organigzational unit for

Fa e g

identification purposes. The second column == unit 4ays == gives

-

L the number of days that the particular unit remains 1in operation.
s
: For example, the organigzational unit numbered 0300 is & destroyer

-e-
o
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of the DD421 class. In this case there were three DD421's each

| : operating for sixty days. Thus the unlt days are &8 x 60 * 180.
The other column headings are the same 8s those of the Table of
potentials. To obtain the entries in these columns simply multie-
pPly the columns of the Table of potentials by the appropriate unit

days. Then the total of each column gives & set of ten numbers

called the summary potentials.
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4.2 Despeription of Work ggégj_g, In Work Sheet 2 the summary
potentials, the 11st of conversion factors and the judgment face
tors are combined to give the expected consumption In each of the
fourteen selected categories. The first column of Work Sheet 2
i1s & list of the fourteen categdories. The summary potentials
upon which the particular consumptions depend are entered 1n the
second column, Column three contains the Judgment factors and
¢oluma four 11sts the converslon factors.

The calculation of requirements is now quite easy and
consists of teking the product of columns two, three and four and
entering the result into column f{ive. The numbers in column five

srs the expected consumption of the fourteen commodity categories.
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REERRENQES.

i U. 8. Navy Vessels Wartime Fuel Consumption, (CNO Serial
00104-P40, 2/21/50) (SECRET)

H

2, BuPers, List of Conplements. (RESTRICTED)

3. Navord, Admmunition Allowence Lists. (RESTRICTED)

S T T R —-»;r

4. Nugster Roll Recopitulation Sheet, (NavPers 605-D)

i - (UNCLASSIFIED)
f-h-k ~
i 8. Logistics Reference Data, (NavSandA Publicetion 94, Par. 216,
: Table 218A, PP. 2-14) (CONFIDENTIAL)
8. (a) Ordnance Fquipment Lists, (Navord 0.D. =<=-) (RESTRICTED)
(b) BuShips Spare perts (from BuShips Code 453, 9 April 1948)
(UNCLASSIFIED)
: (¢) fabulated Da‘a of Vessel Blectronic Naintenance Parts
i Stowage Requirements, (from BuShips Code 961, Novem=~
z ‘ ) ber 1950) (RESTRICTED)
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[ ———
[y =t
o e e A
c 0 N F APRENDIX LI
. l n E NT I A l §TANDARD CONDITIONS
PPIME IN § TTAMMO. :
TIME TIME NOT | REPAIR AVOE, | CONSUMPTION
ORG. UNDERWAY | UNDERWAY : OVERHAUL! SPEED |  RATE
__UNITS $ MO, % MO, % M0, | KTs. | PER Mowma!
. )
BB61 83 22 I 18 18.0 30
BBSS a3 22 186 18.0 30 '
BB57 63 22 16 18.0 30
BB43 51 34 18 13,5 30
BB4S 51 34 16 13.6 30
CB1 63 22 15 18.0 30
CA32 57 28 R ¥ 17.0 30
CA4S 87 28 18 17.0 30
CAesB 57 28 18 17,0 30
CA134 57 28 18 17.0 30
CL40 57 28 15 16.0 30
CL55 57 28 15 16.0 20
CL144 &7 28 15 16.0 30
CL(AA) 63 57 28 18 18.0 30
CVBa1 63 22 16 18,0 20
cve 63 22 15 18.0 30
cvLez 63 22 16 18.0 30 !
CVL4B 83 22 15 18.0 30 !
CVEQ 80 25 15 15.5 30
CVE26 80 26 15 15.8 30
CVES5 80 25 15 16.5 30
CVE10§ 80 25 186 15.5 30
pD421 80 30 10 19.0 30
pD423 80 30 10 19.0 30
. DD445 60 20 10 19.0 30 ‘
'Dpes2 80 30 10 19.0 30 !
' DD710 60 30 10 19.0 30
' CM6 20 72 8 16.0 13.34
pM23 50 40 10 15.5 13.34
 DMS10 50 40 10 16.5 13.34
- AM100 50 40 {10 14.0 13.34
)  AM1386 40 60 10 12.0 13,34
 AM8410 40 50 10 9.0 13 .34
AMS436 40 60 10 9.0 13 .34
 DE61 55 38 10 14.0 20
DE339 56 38 10 14.0 20
DED9 66 35 10 14.0 20
PC461 40 61 9 13.0 | 20
PCESS1 40 51 ;0 13.0 ! 20
PC51376 80 30 |10 10.0 | 20
PT613 b 30 60 P10 20.0 20 ]

ithe figures in this colunmn represent the p
of ammunition.

8ee¢ Ref.-3

of~

cent of total allowance
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i | TIME IN Ao,

[ . TIME TIME NOT : REPAIR AVGE. | CONSUMPTION
ORG. | UNDERWAY UNDERWAY | OVERHAUL| SPEED RATE

_unir | g Mo. | % Mo, % MO. | KTS. PER MONTH!
AoCt ] 20 70 10 16.0 13,34
APA18 40 50 10 16.5 13.34
APAZ1 40 50 10 16.5 13,34
APAZS 40 50 10 16.8 13,34
APA33 40 50 10 ' 16.5 13,34
APA117 40 50 10 16.5 13,34
AKA12 40 50 10 16.0 13,34
APD37 45 45 10 15.0 13,34
APD87 45 45 10 16.0 13.34
DEC217 40 50 . 10 16.0 13.34
PCC463 30 61 5 9.0 13.34
PCECO73 30 81 9 9.0 13.3
LSV1 50 a1 9 15.0 13,34
L8p1 46 a6 9 16.0 13.34
L8T1 30 81 ) 8.0 13,34
L8M1 30 61 0 8.0 13.54
LSILEM3E1 30 81 ) 8.0 13,34
LSFF367 50 81 9 8.0 13 .34
L8sL1 20 €1 ) 8.0 13.34
L8US501 40 51 9 8.0 13.34
AD14 15 77 8 15.0 13.34
AD16 15 77 8 15.0 13,34
AD20 15 7 8 15.0 12,34
AD22 15 77 8 16.0 13 .34
AD26 15 77 8 16.0 13,34
As22 16 77 8 15.0 13.34

A823 16 77 8 16.0 13.34 -
AS11 15 77 8 15.0 13.34
AS13 18 77 8 16.0 13,34
ASR? . 10 82 8 15.0 13,34
ASR1Z2 10 32 8 16.0 15 .34
ARS 110 82 8 ! 16,0 13.34
AR9 L 40 82 ] 16,0 13.34
AR19 10 82 ) 13.0 13,34
ARB1 10 82 8 9.0 13.34
ARG18 10 82 ) 16.0 13.34
ARG2 10 82 ) 10.0 18.84
ARH1 10 82 8 17.8 13.34
ARL1 10 82 8 10.0 13,34
AV7 i 18 7% i 10 14.0 13.34

AVi4 I 18 ! 78 10 14,0 13.34 |

jAv4e P18 S 1 10 | 1.0 0 1336

; -

=)
.11 3,73 712 3 N
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(i ) c 0 N [ l D M AL BTANDARD._CONDITIONS
: ' P L TIME IN | AMMO. |
H, TIME | TIME NOT ; REPAIR | AVOE. CONSUMPTION !
ORG. UNDERWAY | UNDERWAY ; OVERHAUL' §PEED RATE l
LUNIT | s wo. %m0, | %mo. K18, | PER Monra'
INL) 18 78 10 ! 14.0 13.34
AV10 16 78 10 | 14.0 13.34
AVP10 20 72 8 | 18,0 13,34
| AVSS 36 ' 65 10 11.0 13,34
ARV1 10 82 8 10.0 13,34
ARVAS 10 82 8 11.0 13,34
‘ ARVE3 10 82 8 11.0 13 .34
ARSE 10 82 8 13.0 13 .34
g, ARSD1 10 ! 8z 8 12.3 13,34
b ARBT1 10 | ez 8 11.0 13.34
: ATF87 50 A2 8 12.0 13 .34
i ‘ ATFO6 50 42 8 12.0 13.24
. ATA121 35 57 8 10.0 13.34
| -1 AESB ' 36 Y 10 14.0 13.34
‘ AE10 36 56 10 13,7 13 .34
.l ageo ' 38 58 10 11.0 13.34
AE12 38 55 10 14.0 13 .34
AF10 38 56 10 11.0 13 .34
AF28 36 55 10 11.0 13,34
AF48 36 * 55 10 11.0 13.34
. AF30 36 j 55 10 11.0 13 .34
| AFiL . 36 55 10 11.0 13.34
) AP21 48 42 10 18.5 13.34
AP110 48 42 10 18.5 13.34
AP74 48 42 10 18.8 13.34
APC8S 35 85 10 10.0 13 .34
A022 - 68 38 10 16.0 13,34
4040 55 35 10 16.0 13 .34
A0386 66 36 10 16.0 13 .34
A041 58 36 10 16.0 13,34
A0G1 30 62 8 10.0 13.34
A0068 30 62 8 10.0 13.34
; AK156 . 40 80 10 11.0 13.34
/ AKL1 30 60 10 10.0 13 .34
AKNG 20 72 8 12.0 13.34
AKS1 30 60 10 12.0 13.34
3 AKS20 30 60 10 12.0 13.34
. AW3 10 - ee ] 13.0 13.34
AOB1 80 [ 40 10 13.0 13.34
o AG818 60 L 32 P8 | 1400 13.34
‘ AGG(AVPS0) | 60 7 P8 i 11,0 13.34
Auis |40 P se i 8 ., 16.5 13.34 |
A ——
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BTANDARD CONDITIONS

! ' TIME IN o amwo, | ¥

| rtmMe TIME NOT | REPAIR | AVOE. | CONSUMPTION ! B
| ORO. | UNDERWAY | UNDERWAY | overmavL ! speeD | RATE ; 3
Loowie g smo. | wmo. ! swo. |krs. | pER wowrs® | |

[] H : N

! i ] ! ¥ B
'ANe 20 72 [ 8 8,0 | 13.3¢4 | K
iAw78 | 20 78 [ 8 8.0 13.34
APB3E | 10 1] i 8 (8,0 1 13.34

FOR ALL TYPE SUBMARINES
Submarine datsa 1s not given

sunption for submerines is computed on the

in above form. Fuel cone

basis of overhaul cycles.

e — e
! {

AVGE. ; TIME TIME ON ; UNDERWAY i LENGTH | &% OF I

PATROL : ENROUTE STATION | DURING CYCLE| OF CYCLE, TIME |

_.{pAYs) | _(pays) (DAYS) | _ (DAYS) .| _(DAYS) UNDERWAY!

| | | i i

! 19 . g7 344 P81l . 67,3 !

NOTE ~- 8tandard Conditions for Spare Parts: 16.67% per

month of total ordnance spare parts sllowances; 33,.,33% per nonth ogf

total electronic spare parts allowances; 8,

ships® parts spare parts sllowances.

oiye

CONFIDENTIA Sieleida.

83% Der month of total
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CONFIDENTIAL
SECURITY INFORMATION

CONVERSION FACTORS

APPENDIX 111

INDEPENDENT CONVERSION UNITS OF
COMMODITY POTENTIAL FACTOR ME ASUREMENT

Black Fuel I i L.T./DAY

Clean Fuel 11 1 L.T. /DAY

Personnel 1v 1078 MEN/DAY

8pare Parts v 10°3 M.T./DAY

Deck Cargo VI 1 Yp82/DAY

General Stores vII 10”3 M. T. /DAY

Ammo. 8urface Targets viI 10”2 L.T. /DAY

Anmo. Subsurface Targets 1X 1072 L.T./DAY

AmNO. AT Targets X 10”2 L. T. /DAY

Clothing & Smsll 8tores 1§31 24 x 1074 M. T. /DAY
o*

8hips Stores 1t 93 x 10~ 4 M.T. /DAY
. -8*

Dry Provisions 111 23 x 10 M. Te /DAY
‘ o

Refrigerated Provisions 111 21 x 1073 M.T./DAY
~g**

Lubricsting 0ils 1 les7 x 10 L.T. /DAY

-3**

Ludriceting Oils 11 18 ¢ 10 LeTs /DAY

Greases 1 84 x 10”8 L. T./DAY

Greases 1 104 x 1075 L. T. /DAY

®pased on Logistics Refersnce Data, Bayonne, New Jersey,

Tadle ROBA.

#%gee APPENDIX I, Ref.~3, P. viif.
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